This paper is devoted to study on the sediment runoff of the Ile River downstream. The article analyses the Kapshagai reservoir impact on the regime and characteristics of the sediment runoff in the Ile River downstream before and after construction of the reservoir in 1970. Along with the calculation of characteristics of sediment runoff, an assessment of the amount of the suspended sediment, which is in the bowl of the reservoir, was shown. Furthermore, the impact reservoir on the granulometric composition of the suspended and bed sediment of Ile River was calculated.
INTRODUCTION
The Ile River is one of the largest transboundary rivers located in the South-East of Kazakhstan ( Fig. 1) . Currently, the water resources of the Ile River play an important role for both the Balkash-Alakol basin and for the economy of the Republic of Kazakhstan as well as for China. Realization of the plans for sustainable use and preservation of the water resources of the Ile River is possible only on the basis of reliable data of all hydrological characteristics. Above all, the quality of water, as well as the characteristics of liquid and solid river runoff, refer to the main hydrological characteristics of the Ile river in its lower reaches [1] [2] [3] [4] [5] [6] .
For perennial control of Ile River runoff, the Kapshagai reservoir with area surface of 1.847 km 2 and a length of 180 km was build, its project capacity was equal to 28.1 km 3 . The main goal of building the Kapshagai reservoir on the Ile River was the development of irrigated lands in the river's downstream with an area of 430 thousand hectares and to provide the region with necessary electricity [7] .
The filling of the Kapshagai reservoir was started in 1969, and by 1985 the filled water volume was 13.99 km 3 , which is just 50% of the planned project volume.
Since the moment when the Kapshagai reservoir started operation, a number of negative consequences started to appear in the river basin, especially in the downstream. For instance, high daily deviations of flow in the tail-water of the Kapshagai reservoir led to a disturbance of the natural hydroecological regime. As a result of water evacuation to tail-water, waves, which reach the boundaries of the modern delta of the Ile River and increase erosion of the river in the tail-water of reservoir, are formed. According to the measurements of the Kazakh Scientific-Research institute of Ecology and Climate, another negative factor of creating the reservoir is the irrecoverable loss of the water runoff -from the water area of the reservoir. According to the experts' assessment, this value reaches 1.5-2 km 3 per year [8] .
The delta of the Ile River occupies about 20 km 2 of Pre-Balkash Lake region are. Out of them, 8 km 2 is the area of modern delta, the Akdala-Bakanas river mouth is located in the remaining part (compare Fig. 1 ). In this figure, a view of the Ile River's modern delta is similar to an isosceles triangle with the base of 210 km (along the coastal line of Balkash Lake) and the length in a straight line of 125 km (Fig. 2) .
The Ile River's delta begins 140 km from Lake Balkash, near the village of Akkol. At this place, the river channel branches into three inflows: the north-east -arm Zhideli, central -Ile, south -arm Topar. The eastern boundary of the delta is sand Saryesik constituting an ancient delta of river and the southern boundary of the sand Taukum. The significant volumes of sediment transport, which are formed as a result of that reduce the conveyance capacity of the river arms while moving to the river delta and sharply decrease the transportation capacity of the watercourses of the delta and the channel of the river itself [9, 10] .
MATERIALS
The main part of the sediment load transported by inflows of the Ile River's delta (66-99% of annual runoff) passes in the spring and summer periods of year. The highest value of the suspended sediment load discharge is observed in these times of year. Currently, the amounts of suspended sediments load in the composition of liquid runoff of Ile River are 164 mg/l in autumn and 1300 mg/l in spring ( Fig. 3 ).
For this study, the volume of sediment entering the reservoir at the gauging station located above the Kapshagai reservoir basin was determined (Table 1) 
METHODOLOGY

Granulometric composition and sediment regime
The sediment regime largely determines not only the conveyance capacity of the delta watercourses but also the ecological conditions of both delta itself, and its water objects [11]. In this section, the impact of the Kapshagai reservoir creation on the change of the granulometric composition of suspended sediment and load was considered.
In order to analyze the granulometric composition of the sediment, the years of 1965 (before constructing of Kapshagai Hydropower Station) and 1982 year (after constructing of Kapshagai Hydropower Station) were taken into account. The data on the granulometric composition of suspended and bed sediment were used by the results of monitoring at the Ile River in the Kapshagai gauging station [12, 13] .
The average diameter and factor inhomogeneity of sediment were considered as the main characteristics of the granulometric composition of sediment. Tables 2 and 3 The analysis of the content of the Tables 1 and  2 before the construction of the Kapshagai Hydropower Station shows that the size of particles of the suspended sediments (0.005/0.5 mm) varied in much wider range than the bed sediments (0.01/0.5 mm). Therewith, the factor of inhomogeneity suspended sediment was close to inhomogeneous (η= 5/6 mm), whereas the factor of heterogeneity of bed sediment did not exceeding η= 1.5, i.e. grounds were homogeneous [15] .
The changes in the size and uniformity of the particles of bed sediment by water regime phases, before the construction of the Kapshagai Hydropower Station were not observed. However, for the suspended sediment at the rise of flood, it differs by increasing of homogeneity and increase in the size of the particle (Fig. 4) .
Upon the construction of the Kapshagai Hydropower Station for suspended load, a significant increase (more than 10 times) in the size of particles sediment (Table 4 ) and equally substantial increase in homogeneity were observed. An increase in the heterogeneity of particles was noted by phases of the hydrological regime during the rise of flood ( Fig. 5 ).
As for bed sediments (Table 5 ) after constructing of Kapshagai Hydropower Station, a manyfold increase in the particles size (more than 1000 times) and decrease of its homogeneity (almost two times) were noted. Simultaneously, significant changes either in the particles size or homogeneity of the bed load were not observed by the phases of the hydrological regime. The changes in the granulometric composition of suspended and bed sediment of Ile River identified above were caused by the following reasons.
Evaluation of the amount of suspended sediment load settling in the bowl of the Kapshagai reservoir
The distribution of the sediment load to the arms of the Ile river delta was determined for the periods before and after the Kapshagai reservoir construction. At the gauging station located below the Kapshagai reservoir, a reduction of the considered hydrological characteristics was observed. At the Ile River in the Ushzharma gauging station, the water discharge decreased from 472 m 3 /sec to 382 m 3 /sec and the reduction of the discharge of sediment was from 442 kg/sec to 81.3 kg/sec. This means that the liquid runoff decreased for 1.24%, sediment runoff for 18.4%. These indicators are presented in Table 6 .
According to the data presented in Table 6 , a sharp decrease and reduction in the value of sediment runoff is observed in the periods after the construction of the Kapshagai reservoir. The main reason for this is that sediments are transported through the reservoir which is stretched for the considerable distance in the plan and has a maximum depth of 70 m. Therefore, in the first place, it is very important to know how much sediment is settling on the bottom of the basin of the reservoir.
Using the data from Table 6 , the volume of sediment value deposited on the Kapshagai reservoir basin was determined ( Table 7) . Total quantitative volume of the settled sediment in the Kapshagai reservoir basin can reach an average of 5 to 15 million tons per year. As a result of the creation of the Kapshagai reservoir, practically all suspended and bed sediments of the Ile River are deposited in the bowl of the reservoir. In the tail-water of the Kapshagai Hydropower Station the treated water of the Ile River flows, which considerably increases its transporting capacity. This, in its turn, contributes to involving into transfer of the suspended sediments of larger particles downstream of the Ile River [16] .
The increase in the homogeneity of the particles during this period is caused by the increase of the flow velocity in the river channel and, respectively, by the increase in its transporting capacity. A significant increase in the heterogeneity of the bed sediment is also explained by the increase of the transport capacity of flow, wash away small particles and the form the bed material on the bed of the river [7, 9, 16] .
RESULT AND DISCUSSION
The analysis of the content of the Tables 2 and  3 shows that before the construction of the Kapshagai Hydropower Station, the size of particles of the suspended sediments (0.005÷0.5 mm) varied in much wider range than the bed sediments (0.01-0.5 mm). Therewith, the factor of inhomogeneity of the suspended sediment was close to inhomogeneous (5-6 mm), whereas the factor of heterogeneity of bed sediment did not exceed 1.5, i.e. grounds were homogeneous. The spring warming leads to the melting of snows, and this, in turn, exposes the basin area to intense erosion. The increase in the water discharge promotes enhancing the channel bed erosion. In the summer period the same process is repeated, and because of the wash out of the bed, sedimentation of bottom of the reservoir's basin replenished by suspended load.
The main feature of the within-year distribution of the suspended sediment load is its sharp variability during the year. For instance, for the observed period, the average discharge of the suspended sediment load in the inflow of the Ile River, Iir duct in January is 4.6 kg/s, and in April it was 100 kg/s, i.e. it increased by 20 times. The within-year distribution of the sediment runoff by the inflows of the delta is also highly variable. Because of the sediment accumulation in the bowl of the reservoir, the characteristics of solid runoff in the downstream of the river decreased several times. According to the observations on the Ile River in the Kapshagai gauging station, the water discharge decreased from 482 m 3 /s to 419 m 3 /s, and at the same time, the sediment runoff reduced from 392 kg/s to 3.4 kg/s. It means that the liquid runoff decreased by 1.15%, and the sediment runoff by approximately 100%.
As a result, it was revealed that the withinyear distribution of the sediment load on the arms of the river delta is sharply uneven (Fig. 6) .
A sharp increase in the sediment runoff is observed in the spring months. The average monthly discharge of the suspended sediment in February is less than observable in March. A decrease in the discharge of the suspended sediment load in the following gauging stations: the Ile River in the Ushzharma gauging station -3 times; in the inflow of the Ile River, Iir duct -a gauging station 2.5 km from delta -6 times observed; in the gauging station in the Zhideli inflow -16 km from the source -it decreased 10 times. Additionally, in the Ile River, in the Suminka inflow located 6 km from the source and in Zhideli inflow -1 km below the branch, a decrease of 40 times was observed [12] .
While studying the sediment mode and their within-year distribution, it was revealed that the main factor determining the variability of these characteristics is the Kapshagai reservoir. As for the periods before the construction of the Kapshagai reservoir between water runoff and sediment runoff, there is a good link; in order to restore a number of sediment runoff, a link between the sediment runoff and the water runoff was used (Fig. 6 ). The calculations results indicated that 99% of the incoming sediments settle in the reservoir basin can be formulated. 
